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THE FOREST SURVEY IN MONTANA 


A survey of Montana's forests was begun in 1934 as part of a Nation- 
wide inventory of the forest resources. Interrupted by the war, this 
survey was resumed in 1946 and field work was completed during 1949. 
From 1941 through 1949, 23 reports were published covering 47 counties 
and giving forest resource statistics by counties or groups of coun- 
ties. With this release which covers 9 additional counties statis-— 
tical reports for all of the 56 Montana counties will have been issued. 


The station is now preparing a comprehensive analytical report on the 
forest resources of Montana which will summarize the data obtained to 
date. Because changes have occurred since the survey was initiated 
15 years ago, new data are being compiled for some areas. Conse- 
quently, data from reports published to date will not necessarily add 
up to the totals given in the comprehensive report. 


This final unit report presents basic inventory data on the extent of 
the forest land and the timber volume for the 9 South Central Montana 
counties indicated on the map below. Only those portions of Lewis 
and Clark, Deerlodge and Silver Bow Counties east of the Continental 
Divide are included. The field inventory for South Central Montana 
was made during 1947, 1948 and 1949. 
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FOREST LAND 


South Central Montana has 4.8 million 
acres of forest land and includes 9 
counties. 1/ Beaverhead, the largest 
county in the unit, has more than one 
million acres of forest land. Also it 
has the greatest forest area of the 
counties in Montana east of the 
Continental Divide. 


Approximately three quarters of the 
total forest area is classified as com- 
meocetale horest Land.) thie ae.2 malalliaon 
acres of noncommercial forest area in- 
clude the Anaconda-—Pintler and the Bob 
Marshall primitive areas east of the 
Continental Divide and a section of 
Yellowstone Park in Montana. These non- 
commercial areas have some of the most 
beautiful mountain scenery in the West. 


The South Central unit lies at the head- 
waters of the Missouri River and is one 
of the largest forested areas in the up- 
per Missouri Basin. Within the unit the 
Gallatin, Jefferson, and Madison Rivers 
meet to form the Missouri. The Dearborn, 
Sun and Smith Rivers all originate in 
the forested mountains of South Central 
Montana. 


Forests of the area are almost entirely 
coniferous. The pattern in the foothills 
is usually one of juniper, ponderosa 
pine, or Douglas-fir in pure or mixed 
stands. At higher elevations lodgepole 
pine is found in extensive pure stands. 
On the lower fringe of the lodgepole pine 
type it is common to find a narrow belt 
of Douglas-fir. Spruce of commercial 
quality occurs generally in stringers 
along the creek bottoms. Near the 
Continental Divide, which forms the west 
and south boundary of the unit, and on 
the tops of other mountain ranges is the 
subalpine noncommercial forest containing 
such species as limber pine, white-bark 
pine, spruce, alpine fir, and alpine 
larch. Intermittent stringers of cotton- 
wood occur along the banks of the larger 
streams. 


37% OF THE TOTAL AREA 
IS FOREST LAND 


NM Uf CLOSE 


73% OF THE FOREST LAND IS 
CLASSED AS COMMERCIAL 


98 % OF THE COMMERCIAL FOREST 
IS SOFTWOOD 
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1/ See page 15 for definition of terms used in this paper. 
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TIMBER VOLUME 


The 9 counties in the unit have nearly 

5 billion cubic feet of timber on com- 
mercial forest land. Conifers make up 
99 percent of the volume. Of this lodge- 
pole pine comprises 51 percent, Douglas- 
fir 32 percent, and Engelmann spruce 8 
percent. 


Most of the trees in South Central 
Montana are in the smaller diameter 
classes. Nearly three fifths of the 
cubic-foot volume is in pole-size trees 
(GROW Ge WO. Clalscing io Waals) saeibeneahycshy, 
high proportion of pole-tree volume for 
western coniferous forests is accounted 
for by the large number of dense lodge- 
pole pine stands. More than 86 percent 
of the cubic-foot volume in saw-timber 
trees is in the 12.0" to 20.0" d.b.h. 
group. Almost 80 percent of the 3 bil- 
lion cubic feet in pole-size trees is 
found in pole stands. Most of the 
volume in pole stands is lodgepole pine. 
Because of these conditions mine timbers, 
transmission poles, and pulpwood are 
currently the major forest products. 


There are nearly 11 billion board feet 
of saw—timber volume on the commercial 
forest land. It is largely concentrated 
in three species: Douglas-fir 45 percent, 
lodgepole pine 30 percent, spruce 16 
percent, other species 9 percent. Nearly 
two thirds of the board—foot volume is 
in saw-timber stands. The remainder is 
in pole stands, in open woodlands and 

as a residual volume in very young 
stands. Over three fourths of the 
board—foot volume in saw-timber stands 
Sin wrees J1,0'" to 21.0" d.beh. 


Most of the timber cut in South Central 
Montana in the past has been for rail- 
road ties, fences, and other local needs. 
The numerous parks and mountain meadows 
within the forest area provide forage 
for domestic stock and game. 


Currently there is much interest in the 
production of transmission poles and 
pulpwood. The next three pages illus- 
trate uses of the timber found in the 
South Central unit. 
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SOFTWOOD SPECIES MAKE UP 99 % OF THE 
BOARD-FOOT AND CUBIC-FOOT VOLUME 


7 | 
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60 % OF THE CUBIC-FOOT VOLUME 
IS IN POLE-SIZE TREES 


PoleAizelrces 


THREE SPECIES MAKE UP 91 % OF THE 
BOARD-FOOT VOLUME 
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POLE PROCESSING - A NEW INDUSTRY 


The extensive lodgepole pine forests of South Central Montana are 

a ready timber supply for the expanding demand for transmission poles. 
One of the advantages of these stands from the standpoint of pole pro- 
duction is their location on the edge of the plains country close to 

a major market, Straight slender form and ease of preservative treat-— 
ment have made lodgepole pine attractive to pole producers. Likewise, 
consumers are attracted by the moderate cost and availability of sizes 
currently needed. The pole yard above specializes in lodgepole pine — 
peeling, seasoning, and treating poles for midwest markets. 
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HIGH QUALITY PULPWOOD 


Pulpwood cutting in lodgepole pine started shortly after the end of 
World War II. High yields of wood pulp per cord of pulpwood have 
given Montana Lodgepole pine a favorable place in distant markets. 
In 1948 over 43,000 cords of pulpwood were shipped 1500 miles east- 
ward to Wisconsin. Logging operations vary from hand methods and 
horse skidding to cutting with power saws and tractor-arch skidding. 
In the above operation trees are skidded full length, cut to 100- 
inch sticks by a circular cut-off saw, and loaded by conveyor onto 
trucks. Note the straight stems and large diameters of the bolts. 
Large areas of lodgepole pine similar to that in the background of 
the above picture are to be found in South Central Montana. Such 
areas offer possibilities for expanding pulpwood production. 


80 SAWMILLS OPERATE IN THE UNIT 


Small mills similar to this one in Meagher County produced some 

30 million board feet of lumber in 1948 mainly for local use. 
Douglas-fir is the principal sawlog species. Such items as bridge 
plank, stringers, mine timbers, and rough construction lumber make 
up the bulk of the fir production. Small mills in the area utilize 
many low quality sawlogs. Almost no finished lumber is produced in 
South Central Montana. Next to Douglas-fir in importance as a saw- 
log species is lodgepole pine. Lumber from this species is ef good 
quality and similar in many respects to ponderosa pine. 
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STANDARD STATISTICAL DATA FOR UNIT 
SOUTH CENTRAL MONTANA 


Table 3. Land area by major use 


Major use 5 Acres : Percent 

Forest land : 4,847,020 : 36.8 
Nonforest land 1/ : 8,323 ,560 : 63.2 
Total : ORD OO eS 100.0 


ay Includes 3710 acres of water according to the forest survey standards 


but defined by the Bureau of the Census as land. 


Table 4. Forest land area by economic class 


Economic class : _ Acres ; Percent 
Commercial forest land : By Ole p> Cums The 
Noncommercial forest land ; : 

Withdrawn 1/ : 331,586 : 
Other 2/ ° 896 ,886 I 22812 8 25-3 
Total : 4,847,020 100.0 


Wy, Commercially valuable forest land withdrawn from See neiel use for 


parks, reserves, wilderness areas, etc. 


2/ Withdrawn and nonwithdrawn subalpine and other forest lands which, ow- 
ing to very low productivity, excessively poor quality timber, or ex- 
treme inaccessibility, appear to be permanently out of the commercial 
timber producing class, 
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Table 5. Commercial forest land by species 
group and stand-size class 


Species group 


and stand-size class ee : peepee 
Softwood : 
Saw timber : SOD 517 22.2 
Pole oi A aSIOILSS\s) x 63.6 
Seedling-sapling : ZlOR E20 an De® 
Poorly stocked and denuded :;: ZA O22 ae 6.0 
Total ee eoeomiGin 97.6 
Hardwood 3 
Saw timber : OncO2Z ans 0.2 
Pole : HORZOS! i: 1.1 
Seedling-sapling 2 BIR 002 Jhodl 
Poorly stocked and denuded :; oy /Syames * 
Total : 86,387 : 2 olby 
Total : 
Saw timber » CGO. PPh 
Poles ‘ Pa gihea, MEY =f 64.7 
Seedling—sapling : 219 ,428 6.9 
Poorly stocked and denuded : 214,998 _: 6.0 
Total : 3,618, 548 ; LOO RC 


* Less than O.1 percent. 
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Table 6. Board-foot volume on commercial forest 


land by species 


: f Volume 
Species H 


« M board feet : Percent 


Softwood 
Ponderosa pine : 408,069 : B83 
Western larch g Coll S * 
Douglas-fir G  IESSIE DIDS oR 45 3 
Alpine fir ; ORD Oumme: oO 
Engelmann spruce op enh 9S es Wog5) 
Lodgepole pine ge MS AZ a9 Sila Wes 29 5 
White bark and limber pine : 22530) Gane 2.6 
Subtotal 2: LONGS, asa ae: 99.3 
Hardwood g 
Aspen : Ij or/O) 8 0.1 
Cottonwood : 66,496 0.6 
Willow : OS) 8 # 
Subtotal : soa 8 0.7 
Total asi NOSED 100.0 


* Less than 0.1 percent. 
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Table 7. Cubic-foot volume on commercial forest 


land by species 


A Volume 
Species 5 
MCU ACH heen: Percent 
Softwood 
Ponderosa pine : WO ,sL Aral 
Western larch : 5 : % 
Douglas-fir : 1,594,280 : Biss 
Alpine fir TUL ale 8 23 
Engelmann spruce : HOB OL as Sodl 
Lodgepole pine 2 2550082 8 BIL @ 
White bark and limber pine ;: IO Och <3 2.6 
Juniper : Zak 8 x 
Subtotal = oualee7e. 4 98.5 
Hardwood : 
Aspen : De ie 8 ILodl 
Cottonwood : Pal Aub ) 3g 0.4 
Willow ° 35 ° nye 
Subtotal : Wling 2S) 8 1.5 
Total 05 ONG HOU 100.0 


* Less than 0.1 percent. 
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Table 10. Cubic-foot volume on commercial 


forest land by species group, 


tree size and class of material 


Tree size and ; Volume of species group 


class of material Softwood. Hardwood”: Total 


Saw-timber trees : 5 : 
Sawlog portion 1/ 5 LBA SITs M25). 8) bs Of a leyh 
Other 2/ : 289 126: [ROOMS 293%, (oil 
Subtotal POR a tee) a Ayodo.enal 
Pole trees 3/ : 2,898,155 : 57,335: 2,955,490 


Total 1 Olin Gree BPS 5 Gi, ftom 
1/ Sound trees only. 


2/ Upper stems of sound trees, usable volume of cull trees, and 
limbwood of hardwood species. 


3/ Sound trees and usable volume of cull trees. 


Table ll. Average volume per acre by stand-size class 


Average volume per acre 


Stand-size class : 
Board feet : Cubic feet 
Saw timber : 8,625 sid 2,287 
Pole 8 15 Day : I 5 SiLS) 
Seedling-sapling : 55 : 198 
Poorly stocked and denuded : 437 : 162 
All stands : 2 SUL : 1,386 see 
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DEFINITIONS 


Following are definitions of terms used in this report: 
Area Classes 


Forest land is land bearing forest growth or land from which the 
forest has been removed but which shows evidence of past forest 
occupancy and which is not now in other use. 


Commercial forest land is forest land bearing or capable of bear- 
ing timber of commercial character and economically available now 
or prospectively for commercial use and not withdrawn from such use. 


Noncommercial forest land is (1) commercially valuable forest land 
actually withdrawn from commercial use for parks, reserves, wilder- 
ness areas, etc., and (2) remote and inaccessible alpine areas, and 
other land which owing to very low productivity, excessively poor 
quality timber or extreme inaccessibility appears to be permanently 
out of the commercial timber—producing class. 


Softwood forest consists of stands with 25 percent or more of 
ponderosa pine or 50 percent or more of other coniferous species. 
(Based on cubic-foot volume. ) 


Hardwood forest consists of stands with less than 25 percent of 
ponderosa pine and 50 percent or more hardwood species. (Based on 
cubic-foot volume. ) 


Stand-size Classes 


Saw-timber stands include stocked areas with a plurality of the 
total net cubic volume in trees 11.0 inches and larger in diameter 
and generally with 2,000 board feet per acre or more in saw-timber 
trees. 


Pole stands include stocked areas in which a plurality of the total 
cubic-—foot volume is in trees from 5.0 inches in diameter to saw-— 
timber size. 


Seedling-sapling stands include stocked areas in which the plurali- 
ty of the total cubic—foot volume is in trees less than 5.0 inches 
in diameter. 


Poorly stocked and denuded stands include areas with less than: 


(a) 2,000 board feet per acre, (b) 10 percent stocking of pole 


trees, and (c) 10 percent stocking of seedling-sapling trees. 


15- 


av Y 
; ; rs 
> b " iy 1 ee 
’ { Ff ee oa. 
LTeo S18 aiiw 1. 
- se 
« , cee cut / 
. Nenana 
; f Ot 
ro : \t 
712 7 
~ > DF in aivh tent dn seared 
i 3 } i SE 
eV Ug 
Hi rate: r ( ‘ i a4 5.7) 
“ _ 
~ —— ¥ 
i : 
¥ ¥ ' 
A ? : ? j : 
= Y % x rive : ve j _ 
~ Be ‘ 4 arers 
t 3 p 
® ’ 4 ‘ 
% 
, eho al, . 
Sad = 
‘ a a 
~~ 
I A a > 
— soe 
ij a 


eatica hi 


* 
if 


FOREST SURVEY METHOD 


A. The forest resource statistics in this report are based on a field 
survey made during 1947 - 1949. Briefly the method used in making 
this survey was as follows: 


1. The forest area was determined by an area sampling system 
which involved measuring and classifying systematically 
distributed sample segments. 


2. The timber volume was determined by measuring the trees 
found on randomly selected one-fifth acre plots located 
within the sample segments. 


B. The basic data from which the erea and volume were determined con- 
sisted of the following field samples: 


: Area : Volume 
@llase Number of: Area per inumber of: Area per — 
: sample :sample segment: pjots Sample plot 
:sepments : (acres) : : (acres) 
i 522 2,560 Le 1/5 
itows IU 106 640 146 IyfD 


C. Distribution of the area sample segments and volume plots was con- 
trolled by the following method. 


1. The entire area was divided on l-inch-to-the-mile base maps in- 
to three primary classes: 


Class I Areas predominantly forest for which aerial 
photographs were available, 


Class II Areas predominantly nonforest for which aer- 
ial photographs were available at moderate 
cost. 


Class III Areas predominantly nonforest for which aer- 
ial photographs cost more than $2 per print, 
or for which there were no aerial photographs. 


2. Hach of the three primary classes was further subdivided into 
units in the following manner: Beginning with a random selec- 
tion, Land Office section corners were marked on a base map at 
4-mile intervals for areas in Class I, 7-mile intervals for 
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areas in Class II, and 10-mile intervals for areas in Class 
III. Thus, the three classes were subdivided into units 
containing approximately 16, 49, and 100 square miles 
respectively, each unit centered on one of the section cor- 
ner control points. 


AS) 
° 


The control points were transferred to aerial photo index 
maps from which photographs were selected to give photo 
coverage for a segment of each unit containing forest land. 
For Class-I units the sample segments consisted of four 
Land Office sections (2,560 acres) centered on the control 
point, for Class-II and -III units the sample segments con- 
sisted of one section (640 acres) lying northeast of the 
control point. 


4. All sample segments containing commercial forest land, in- 
cluding those with doubtful forest cover by photo interpre- 
tation and all sample segments without aerial photographs, 
were examined and mapped in the field. For each sample 
segment the forest cover was stratified by commercial 
character, forest type, stand-size, stocking, age, and site 
classes. The area of these stratifications was determined 
for each mapped sample segment and was multiplied by sample 
factors (the area of a class divided by the area sampled in 
that class) to get the total area by forest condition 
classes. 


5. Timber volume was tallied on three 1/5-acre sample plots in 
each sample segment of Class I and on two 1/5-acre plots in 
each sample segment of Classes II and III, that contained 
commercial forest land. The plots were randomly located in 
the commercial forest area stratification falling closest 
to the control point of the sample segment. Total volumes 
were derived by multiplying average acre volumes for each 
forest condition and sample segment class by the appropriate 
areas, 


ACCURACY OF THE DATA 


In determining the extent of various cover types and stand-—condition 
classes, there are two possible sources of error: (1) errors in 
classifying the cover of the field samples and in compiling the field 
data, and (2) sampling errors. The former result from mistakes of 
judgment or technic and the complexity of the cover which not in- 
frequently grades from one class into another with no clearly defined 
boundaries. These errors were minimized by the exercise of care and 
skill, but it is seldom possible to evaluate them. An effort was 
made to maintain a high order of accuracy and uniformity of standards 
in the classification, collection, and compilation of sample data, by 
field checks, by a continuing program of training, and by cross checks 
eAGMew Olemnceys 


Bees 


soes ee 
ain: foxange T3h 


Sampling errors (standard errors of estimate) on the other hand do 
not involve human errors but rather are theoretical measures of the 
reliability of estimates based on the variability exhibited by 
sample measurements. They generally vary inversely with the square 
root of the number of samples and directly with the square root of 
the unsampled proportion of the total population. Hence, they can 
be controlled by altering either the number of samples, the size of 
individual samples, or both. 


Analysis of sample variations indicate that the standard errors om 
estimate for the unit as a whole are —~ 1.8 percent for total forest 
land, * 2.4 percent for commercial forest land, and + 3.9 percent 
for noncommercial forest land. Accordingly, the probabilities are 
2 out of 3 that the total forest land, commercial forest land and 
noncommercial forest land are, respectively, within = 85,000, 

* 87,000 and = 48,000 acres of the estimated areas if measurements 
and computed errors introduced no bias. 


In determining timber volumes, the possible sources of error in- 
clude in addition to those cited above (3) inaccurate measurement of 
sample plots, tree diameters, tree heights, and cull, and (4) bias 
resulting from improper construction, selection, and use of tree- 
volume tables. All reasonable effort was made to eliminate errors 
from these sources. The standard error of the cubic-foot volume 
estimate of the primary growing stock is + 3.3 percent. Accordingly, 
the probabilities are 2 out of 3 that the actual volume of the 
primary growing stock is within * 163,000 M cubic feet of the esti- 
mated volume of 4,939,000 M cubic feet. 


The reliability of one statistic as compared with another presented 
in the same or a related table can be judged roughly by its relative 
magnitude. In general, the larger quantities warrant greater con- 
fidence; the smaller quantities indicate only relative magnitude. 
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LIST OF FOREST SURVEY REPORTS FOR MONTANA 


Forest Survey Statistical Service Series 
Forest statistics for Lincoln County, 1941 


Forest statistics for Flathead County, 1941 

Forest statistics for Lake County, 1941 

Forest statistics for Sanders County, 1941 

Forest statistics for Mineral County, 1941 

Forest statistics for Ravalli County, 1941 

Highlights of the Missoula County forest situation, 1942 


Highlights of the forest situation in Lewis and Clark County 
(west of the Continental Divide), 1942 


Highlights of the forest situation in Deerlodge County (west 
of the Continental Divide), 1942 


Highlights of the forest situation in Silver Bow County (west 
of the Continental Divide), 1942 


Highlights of the Powell County forest situation, 1942 
Highlights of the Granite County forest situation, 1942 
Highlights of the forest situation in western Montana, 1943 
Highlights of the forest situation in Chouteau County, 1943 
Highlights of the forest situation in Fergus County, 1943 
Highlights of the forest situation in Judith Basin County, 1943 


Highlights of the forest situation on the national forests of 
western Montana, 1944 


Forest Survey Releases 
The forest situation in Lincoln County, July 1943 
The forest situation in Ravalli County, July 1943 


Station Papers 


Forest resource statistics Cascade County, by H. J. Pissot and 
EH. F. Peffer, April 1948 


Forest resources of Northern Montana, by C. W. Brown and W. C. 
Hedge, June 1948 


Forest resources of Southern Montana, by W. C. Hodge, C. W. 
Brown and T. L. Finch, May 1949 


Forest resources of South Central Montana, by T. L. Finch, W.C. 
Hodge and M. BE. Metcalf, April 1950 
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Station 
Paper 


No. 
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14 
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16 


LIST OF PREVIOUS PUBLICATIONS IN THIS SERIES 


* A preliminary study of root diseases in western white pine, 


by John Ehrlich. Oct. 1939. 


* Possibilities of partial cutting in young western white pine, 
by E. F. Rapraeger. Jan. 1940. 


* Blister rust control in the management of western white pine, 
by Kenneth P. Davis and Virgil D. Moss. June 1940. 


Possibilities of wood-pulp production in the northern Rocky 
Mountain region, by E. F. Rapraeger. Mar. 1941. 


Results to date of studies of the durability of native woods 
treated and untreated, by C. N. Whitney. Rev. Jan. 1946. 


Changes in Benewah County forest statistics, by Paul D. Kemp. 
July 1947. 


A guide for range reseeding on and near the national forests 
of Montana, by C. Allan Friedrich. Oct. 1947. 


* 


Pole blight - a new disease of western white pine, by C. A. 
Wellner. Nov. 1947. 


Management practices for Christmas tree production, by C. A. 
Wellner and A. L. Roe. Nov. 1947: 


The merits of lodgepole pine poles, by I. V. Anderson. Nov. 1947. 


Tables for approximating volume growth of individual trees, 
by P. D. Kemp and M. E. Metcalf. Mar. 1948. 


Forest resource statistics, Cascade County, Montana, by H. J. 
Pissot and —E. F. Peffer. Apr. 1948. 


Forest resources of northern Montana, by C. W. Brown and W. C. 
Hodge. June 1948. 


List of publications available for distribution or loan, 
1910 through 1947. NRM station. June 1948. 


Review of published information on the larch-Douglasfir forest 
type, by Russell K. LeBarron. Nov. 1948. 


Development of a blister rust control policy for the national 


forests in the Inland Empire, by Donald N. Matthews and 
S. Blair Hutchison. Dec. 1948. 


* Out of print. Loan copies may be obtained upon request. 
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Station 
Paper 


No. 


LY 


18 


19 


20 


21 


22 


Disintegration of girdled western hemlock and grand fir, 
by Austin E. Helmers. December 1948. 


Suggested Montana Douglas-fir Christmas tree standards, 
by S. Blair Hutchison and Ben M. Huey. January 1949. 


The possibilities of modifying lightning storms in the 
Northern Rockies, by Vincent J. Schaefer. January 1949. 


Forest resources of southern Montana, by W. C. Hodge, 
C. W. Brown and T. L. Finch. May 1949. 


Forest resources of Northeast Washington, by Paul D. 
Kemp and H. J. Pissot. May 1949. 


Bibliography of ponderosa pine, by A. L. Roe and K. N. 
Boe. March 1950. 
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